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"METHOD OF MANUFACTURING SEMICONDUCTOR MEMORY 
DEVICE" 

The following is an English translation of an extract of the above application. 
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The present invention relates to a method of manufacturing a semiconductor 
memory device comprised of a memory cell consisting of MOS transistor and a stacked 
capacitor, and a peripheral circuit including MOS transistor. 

As shown in Fig. 2, phosphorus ion P + implantation with a dose of 2 X 10 13 cm* 2 is 

10 performed in a memory cell region and a peripheral circuit region to form a source/drain 5 
of a memory transistor. And as shown in Fig. 3, an oxide film 6 with a thickness of 300 
nm is deposited using LPCVD method as an interlayer dielectric film and a mask 7 for a 
contact hole is formed using lithography method. 

Next, a contact hole 8 shown in Fig. 4 is formed using a dry etching method, and 

15 then a photoresist 7 is removed. And a polycrystal silicon film to be a storage electrode 
with a thickness of 300 nm is deposited using LPCVD method, and is made into low 
resistivity by performing phosphorus diffusion using POCI3 at a. temperature of 900°C for 
30 minutes. After that, a storage electrode 9 shown in Fig. 5 is formed by 
photolithography method or the dry etching method. 

20 Next, as an insulating film for forming a capacitor, a SiN film with a thickness of 

10 nm is deposited using LPCVD method, and the heat treatment at a temperature of 900°C 
is carried out in oxygen atmosphere for 120 minutes in order to oxidize a surface of the SiN 
film. And the polycrystal silicon film to be a cell plate electrode with a thickness of 150 
nm is deposited using LPCVD method, and is also made into low resistivity by performing 

25 phosphorus diffusion using POCI3 at a temperature of 900°C for 20 minutes. After that, 



3 



the cell plate and the SiN film are patterned using photolithography method or dry etching 
method, thereby forming a stacked capacitor having a structure in which a SiN film 10 
shown in Fig. 6 is interposed between the storage electrode 9 and a cell plate 1 1 . 

Next, as shown in Fig. 7, photoresist 12 covering the memory cell region is formed, 
and arsenic As+ ion implantation with a dose of 5X10 l5 cm" 2 is performed only in the 
peripheral circuit region using the photoresist 12 as a mask so that a peripheral circuit 
transistor have a LDD structure. A reference numeral 13 denotes source/drain having a 
high concentration. Thereafter, the photoresist 12 is removed in Fig. 8. 



(19)B*B#f!F/f (JP) (tt^HII^B^^&SJ (A) (limflFaiK&ra#^ 

**M'¥6 - 2 1 6333 

(43)&B8B ¥fi&6*P(1994)8B5B 

(51)Int.Cl. s JSS'JIB^ FI 

H01L 27/108 
29/784 



7210-4M 


H01L 27/10 


325 C 




9054-4H 


29/78 


301 M 








*st# mntm(D&3 ol 




(21)UiSiS^ *SK¥5 - 7697 


(71)UigSA 


000005843 












(22)fflKB ¥fiK5^(1993)l£20B 










(72)%^# 


+ft Mia 
















USItfc5S;^ttl*l 






(72)$S«3# 


±bb ttm 
















iJ?Mfc5££?ttl*l 






(72)S6I8# 














\ 










(74)ttSA 







(54) ismozm *&mssmm<D$mtim 



(57) 

[§*>] &®&v-x/Yv4>^ma<Dfm®L*w 

K W > 5 »J -fe ;kt5 «t 7J5iS2llE&«i 

JgiCfTtv; O^T** .10. 1 

X^FW > 1 3fflaXi{JV> L D D. K^V.y^m, 



As 

i 1 1 1 1 1 




1 pfivyavSff 

5 v-x/KWv 

6 BMfcK 

10 SINS 

1 1 -fcAT/p- Y 

I 3 y-VKW'/ 



■\ 

( 2 ) 

1 

iffi&mi] mos b7>vx*}i&vx* vtmm 

£^tr^S[H]8&tT-#fi££ftfe^tt:iattgfii©gi 
* 'J ±JUtS «fc V^aiHlK b 9 > * <Z>y- b SSSfc 

SU©V— */KW>&A«k!)iiS©aT-?TV\ LDD 
fitigO^aiHlES h 5 feBfitf 5XHfc fc^trC 

fc£#»fc*-***!?(*§3ti^m©gljt;**£. 
[it** 2] y*»J 5 h7>i?X^y-h 

<S«SICSl/Ts &2©v— VFH >&A£fr -5 20 

it** i fB®©^««tg3ttsaos3t*a5o 

-VHW >8A£fT-5 iS** 1 f3®©3M!H*;t3igig 

[«W©l¥*B£SyB] 
[0 0 0 1] 

[mm±<Dmm^-m] z<D&m&, Mosb?^^ 30 

OS b7>^^^^tr^a®ESi:T-filfi!t$nfe^fr 
g3te^e©Sgj§;fri£ C S ©x- * . 
[0 0 0 2] 

tfSSSrf*. cn?>^-bTfffi©®/Mc«c^Ufe3K^$ 40 

[0 0 0 3] *2/hxl/^hD>|±, FW>«*££< 
©if5«#T*:ti^ bDViiioS^h-SC^tCt D^-T 

©ai^&iSSI$#5!»Stffe H u-f >«H#©^itfcf3 
L D D(Lightly-Doped-Drain)fiS 

W>^©S2Jg©l£*s!)#, V— 
fg*£tc£T- A tiiiir »3«^f SS&T-fe 

y-b^&KAiS <te#t5. 50 



^¥6-2 1 6 3 3 3 
2 

[0004] y— h^tt-y- hmsfc^-^v^-r 

©aUftfctcfclK fi!Ji±©y-h^J:t)^<fi:s. c 
©V-VHH >ia©IISW^y->^H:-)55{C|| 

*fct, fiJ«Btct±c:©SI«i^^>*;wgt:«c^-rs. JR^? 
©&lg«<bK J: t)«Jg±©y- h-*iS*»/h*af**» 

— */ Fl"f >©^*6^©^ft^T- £ 5 £ I**?* 5 c 

[0 0 0 5] h7>^^t^V>^4>?,ftS^€ij 
■k}\>*G-rZ*m&tSti&&W.\Zi5^T. 0H3.KDRAM 
T-tt*-WV>*#tiifc:;** >y*M«ii©*-WV>*#j£ 

©Sii*as^ov>TEI 1 1 ~0 1 8 igJigBfHEl 

t^Diawrso 3&4b\ hi i~iai 8tc*>v>T ( a > 

ttj<^U-b;HS«s (b) t*Jjiea@&Sg«8rB£^UT 

[0 0 0 6] *1V Ell 1 {C5jrr«fc3fc, pM^-Urj> 
S« 1 Sl®£ LOCOSffiCJ; *>awMbm 2 fcjfcfijt b 

fbJK3£5S&&ft;a£«fc D^-r*. -e©«, LPCVD 
ati!) LISAS' 'J =1 >JBH3 .fctF&fbffilfcitSf UT> * 

[0 0 0 7] ogtc. 01 Zlzm+Z?^ 

mmtoxvmmm&mmzv §2x10" 

crn'aAb^ pt ; E , ;-fe;i/b-7>^^©V— */FW 
>5^fiK"TSo O^JVNTs LPCVDajt«tt)®<bM 
S3 0 0 nmJtSb, -*$fc:#i;Sr£:c^>^fcff a C 
fct«t»), y-hSffi{BJS{3iai 3»CjjvrJ;-5fc-!M b* 
O^-- ;H 4$:^J5g-rs. 

[0 0 0 8] -e©^ Hi 4C*-r«t-5t:x ^*'J-b^ 
Ig^^S^^M'^^ M 2&JfcJ«LTx CO#H/y 
^ hSvx^C UTi^ia@IKS««t:©*flt5R'f 2h>A s 
1 fe5xlO"ca-'aAU JS2IS1E& h 7 L 

Ki:bT®fblK6SLPCVD«lc«t») 2 0 OnmltSf 
U 01 5t^f «t^*:3>^^ h*-;WBv;**7£ 

[0 0 0 9] -?-3\->X, H^-fcc^f=->y^t:«ti)01 
6£ij*-r«fc-5fc3>** h^-;i/8^figt, ^©«* 

e^^> U n >KS LPCVDt£fc<k!)300 nmlt® 
U P0C1, tfflV^;»J>ffiM9 0 0-C3 OftfrU 



( 3 ) 

3 

7-f:n* 5=- D01 7tC7jrf <fc-5&§:©S«S9 

[0 0 10]ogC, *-WV>*£J&fi£^-3fc«>©S&t§ 
mtisT, SiNBI£LPCVD«iK<fc*) 1 Onmit^ 
U Si NKSHS^b-rsfctoffiJgfia^tfJT 9 0 0 

•ci 2 ofrvmm&f -5. -e<D«s -b^b-ng 

fc'EtS^Si'Un^KSl 5 0nmLPCVDit:j; 
»)lt«U Plb<&eiMrrSfcto©'J>i£gc£9 0 0 
•CT-2 0#|!8fT-5. *©SL Jh>U V^7 7^-i£*J«fc 
If Y^-i V&Vi&*)-b)\>7\/ — htS iNMS 10 

01 8tgt<t?feSiNll 0£S 
«®8l9i:-b;i/7-u-h l l T-RA,£«tig©;** y 

[0 0 11] 

- [$gf¥§#l£fcb<fc?fc-rsiIS] b*>b&#e>, huH3«£ 
#©ftffi£«fcS*#ttI3ra3SE©Si&:&&fcau -o£© 

T-omummffl&gi jmmev— ;*/kw>© 

^&%#^1lkt-S£fc£«fc&Sg»7^>*;i'S&*&< 20 
f S. «i«miat^cDft«5t«t5Sig^^T-H;, its© 
SV-Vfl"f >aXS, 9 0 O'CT'CDmUMifi 1 7 

o#rafTfc>ft> j^>2[5]E&b7>:i;;**{c:f5v>Tfci:0 1 8 

(b) lc^-.fc5KLDD©»*#a£'J>U isa-h* 
[0 0 12] CKDfMBtt* i'a—h?- J r>jf.)\s&)m<D'J> 

[0 0 13] 

[0014] HSiSSV-*/ K U^f >i£AB#, mm®& 
U ±)V V =? y*?7.# hX9 V # Mortis* t<D 

mwimm&MLTm^z. ^©jfrai&fijgittii:*^ 

mUte^y? Is F-7*— ;i/£bT&«fcv>. 
[0 0 15] 

[f^ffl] £©$gW©*«{*§EtigSM©§3ji*i££«fcft 

bfc h 7 >S? * * ftfWXft? t S . 
[0 0 16] 

[HiSWI] WT, -©^©-SUS09tcoVATia®^ffl 



6-2 1 6 3 3 3 

4 

xgJUBfSET-feSo &:fc, 01~08£;fcV'>T, 01 
1~01 8 tm— SWHlfcfclH)— ?59£{tbT^So * ■ 
fc» (a) tt^^E'JHr;HS«x (b) tt^aBES^K 
S£^bTV>£. 

[0 0 17] 0l£^1-«fc?Ct&fc©&ffii:|S]- 
©#i£fcffl^T, pI>>U3>SfilgitLOCOS 
&(c«fc t) #&®fbK 2 LT3S^H#ja&fi ; v\ x o 
-3l>t^?ia«gSty- h®<b§i3 &5S&gHbi£fCk D 

«fcirgHbJK£i§« bT, *bijy^7^ -£43 <fc 
If H 7 ^ i ? > jrfs t «t t) h SSI 4 SMt -5 o 
[0 0 18] o^fc, 02Kjr;-r<fc-5K;* ; e'J-fe;i/fE*i£ 
fc.fclfJ^2[IIB&®*i£K'; W^P* S2 x 1 0"cm" 

o^T, 03£^i-.fc-5£JfiaiS6«§:IBIi: 
l/tiM6SLPCVD«C<tD3 00nm«f U 

[0 0 1 9] or5v%i\ K^-Y ;ty^>^i£fc:j;$04 
«fc-5&:3>** Mfc— JI/8&l£j£U ^®m*h 

^U3>ISLPCVDat,tD3 0 0nnilIU P 
OC1, &ffl^fcU>l£j3c&9 0 0*C3 O^ffVMgJSiri 
ftrfS. ^e©«> *h VV^^-fefcilf 

«t d 0 5 iz^i-^o tzwmmm 9 

[0 0 2 0] ^^^«>^S^fi£-fS&«)©^ 
Ki:bT, SiNKSLPCVDSCiD10nmt« 
U S iN]g*®£II<b^5fc»®S^H^*T-9 0 0 
•CI 2 0^©5!W8L31SfTO. *©&, ■kfr7U-Ymm 

1 5 0nmLPCVDffit:i 

t> mm u isj c < <£j£$wb-r s t«>© u >is»s 900 

*CT 2 O^HHfTOo ^©^, *hUVy77-f-ffij3.t 
If b- =7 4 >y ^ > «fc t) -b)Vy\y- h £ S i NIKS 
^^-->^b^ 0 6t:^-r«t^5S:S iNKl 0^11 

mm9t±;vyu-h 1 iT-^^«iji©^^^^s^ 

[0 0 2 1] -fO^ 0 7 fc^^-«t d * 'J 
SS^^M^^^ M 2^^je£LTx d©*M^^Xh 
^^x^{cb^:^2I5IK«^{c©^flt^'^'3f•>As , 
5xlO"cB'ttAU fflm®&b5>iSX*&LDD 
mmizTZ. 1 3tt«SSV-^/Hl/-f >&mTo ^ 
CDtt^M/^h 1 2SR|?^S (08) . d©#gHB© 

flb©sl^£0a^cov^•cil^ra1-5. 0 9tc^t-.t^t:, 

'J-fe;HB*£&«-5*bl'**b 1 2^J5£LTs d©* 

huy^ b 1 2^T^^cbi:s^tt3i^7^>^ r Sfi : 
v\ raa@8§h^>^x^©-7*-bsenBy^it'r 

;H 4&«5fiKU *©«, |HI-vx^T-^2[HlBS«H 
^tc©^flt^'f t>As' £5 x 1 Can "SAbr/l 



( 4 ) 



6-216333 



VX. Y 1 2£Bfc£-rs (010) . 
[0 0 2 2] 

[$Bfra©»s] za>%m<D#m&&m£im(Dmmi5miz 

<fcft«. *«tV-^/HI/-f >i£Am^C43V^T 9 0 0 
•C©5ft*!UIfci:fe<fc5. *©£Jfi^**^©8«lfci&#fli;t 

[0B©@*fci&W] 

[0 1 ] c©f8fB©*#fcgBiggB©§!i3§;£«©-SlJ6 
m S^i-xgJSBf BET* fe S . 

[03] ccD^o^<*iatt^eosijg^^6D-sas 
[0 4] c:cD^©*^ia<ssecD®sit^a5o-^js 

03 S^xgJigBf B0T- fe S . 

[0 5] C©3gW©¥2¥<*S3llgB©Siii2j*£©-|t£66 
09*^t-xgJg|gfHElT-fc So 

[0 6 ] d©&iE©¥##i3tage©ffi!jg#i£©-!iite 
m £ ^ r xgjgBf B0-e & s . 

[0 7 ] £©$gl«©*8#t2t&iiB©SSj&;fri£©-fSi6 

fifu*^-rxgjig»f®0f^s. 
[0 8] zv&w<D*mmam£im<Dmi&j3m<D-mM 
m *7a-mwm B0-c- & s . 

[09] c©«iU3©¥g#g3tagB©8S&;£i£©fi!i©!S 

Jii^i£^-rxigii»f@ia-c-fe5. 

[010] £©SgW©*g<*I31t&fioD©;ig#&©flti© 



[0ii] (J£*©*^isfiass©sj§*&&^-r3ig 

JSBfB0X-feS. 

[012] (^©^(*i3tt^fi©©s^«s^-rxe 
[013] ^(D*mmm&&(ommj;&*7rs-fnLm 

JSBfB0T-feS. 

[014] (^©*^«:I2^B©©it^ffi£^-rxg 
JSBrB0T'2?-5o 

[0i5] t^©^»iatt^@©Kjg^a£^^-xa 

10 ®BiB0T*ifeS. 

[016] ^©^#S3ia2£B©Kj§;&i£fc^-rx;g 
J@6rB0T-^S. 

[017] (fej5©*#(*I3<a^B©Sjg*^€:^-rxg 
(BKB0-CfeS. 

[018] d£3}5©^»ie^B©S3g^«&^Txa 

HBrBHT-fc&o 
[^©gftW] 

1 pS->'Jn>Sfi 

2 fl-ja&fbBt 

20 3 7-hMitm 
4 

5 IISV-^/ K U-i > 

6 ilfbB? 

9 s«ma 

10 SiNI 

1 1 -k)U7l>-h 
12 

13 gilS9-VHl"f> 



(a) 



[01] 
(b) 

4 ^ 3 2 

2 






[02] 
(b) 



(a> (b) 

I A ? I L I, I 




(a) 



[011] 
(b) 



3 2 

/ 




( 5 ) 4$§B¥6-2 1 6 3 3 3 

[04] [05] 




^Msp6-2 1 6 



[012] [013] 




[014] [015] 
(a) (b) (a) (b) 




